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quite short, and in others it deforms considerably before
breaking, depending presumably upon the ductility and
the toughness of the steel. A good deal also depends
upon the way in which the test is carried out. It is
found, however, in general, that the steels with a soft
core deform considerably after the case has broken, while
those with a hard core deform comparatively little. In
Table 60 are set out the actual experimental results
obtained in a series of beam tests carried out upon several
case-hardening steels. The table also shows the com-
parative strengths in tension of the core, The case
which was put upon each specimen was of the same depth
(as nearly as is possible with such an operation). Tests of
the penetration of the carbon were actually made upon
special test samples treated along with the other test
pieces.

TABLE 60.

BEAM TESTS ON CASE-HARDENED BARS, AND TENSION TESTS
ON GORES OP CASE-HARDENED STEELS.

Steel.
		Skin Stress
	
	

		(tension) at which the Case cracked in Beam Test.
	Yield-point of Core, tons per sq. in. (Tensile Test).
	Max. Stress of Core, tons per sg. in. (Tensile Test).

		tons per sq. in.
	
	

Plain carbon
	(I)1
	64-4
	24-1
	40-3

3 % nickel
	(3)
	92-8
	40-0
	66-2

3 % nickel chromium  . .
	(5)
	95-5
	44-6
	59-0

fi % nickel
	(4)
	95-6
	60-0
	63-2

In each test the case broke first. The steels with
a strong core required, however, a very much greater
load to fracture the case than did the steels with the
weaker core, the load required to break the specimens
being, roughly, proportional to the tensile strengths of
the cores. It might be imagined that the strength of the

1 The figures in brackets refer to the compositions of the steels given
in Table 51.